At the World Nuclear Association's Inaugural Annual Symposium, London, September 2001, the keynote speakers were justifiably optimistic on the future for nuclear power.
External Costs of Various Electricity Sources
(
The Finnish viewpoint was provided by Mauno Paavola
To be over-dependent on energy from one country only secures neither predictable nor economical energy supply for industry and society n the long term. In this respect, the situation in Finland seems to be very similar to that in the EU countries as a whole. It is difficult to build more coal-fired power stations because of the need to curb CO 2 emissions. Ignoring nuclear, the only major source of primary energy for the growing electricity demand is natural gas. But are we than compromising the security of energy supply. If the growing needs are met by relying solely on Russian gas? This question was raised also in the Green Paper on security of energy supply recently published by the European Commission.
Nuclear provides safe and lowest-cost base-load electricity
The main reasons for successful experience in the use of nuclear power have been political stability in Finland, progressive nuclear legislation and strict but clear safety requirements. The operating policy, to take good care of the plants units, has proved to be very beneficial too. Our philosophy is to keep the plant units in good condition, like a new plant. Well educated and trained personnel are a necessity, as are efforts to continuously improve working methods.
The UK view was put by Norman Askew
There must be a review of how long term contracts can be put in place. This is important for any fuel type for baseload stations. The only mechanism being used today is the requirement on supply companies to have 10% of their output from renewables where they give 20 year contracts to 30/mwhr. British Nuclear Fuels, (BNFL) believes that there is a powerful case for nuclear power to be supported. However, if current market mechanisms are maintained over the next two decades and nuclear reactor are decommissioned as planned, no replacement capacity will be built. The UK will then be reliant on imported gas (up to 80% of supply) to meet the growing demand for electricity. Over-dependence on imported gas for electricity would result in serious long term consequences: i) supply will be far less secure as over 60% of proven gas reserves lie in the Middle East and Russia, ii) prices would be volatile, and potentially rising, reflecting the need for gas infrastructure enhancements, as UK reserves dwindle; iii) greenhouse gas emission reduction targets would almost certainly not be met. Nuclear electricity generation currently makes a major contribution to the Government's key energy policy goals. This capacity should be actively replaced so that nuclear power will continue to represent a significant proportion of the UK energy portfolio for the following reasons: Safety: the nuclear industry's safety record is good and has steadily improved across the world because of firm regulation, improved designs and greater operational experience. The UK's nuclear reactors have operated safely for the length of their existence, over four decades. Security of Supply: nuclear contributes significantly to security of supply: (I) nuclear adds to the diversity of energy sources; (ii) the uranium feedstock is plentiful and comes from stable countries such as Australia and Canada; (iii) nuclear provides reliable baseload generating capacity; and (iv) fuel availability can be assured through retention of strategic stocks either of finished fuel or of raw uranium feedstock. Cost Effective: nuclear generation costs for a new reactor in the UK are expected to be in the range of 2.2p to 3.0p/kWh for an advanced passive (AP) design, i.e. competitive with any other source. Costs, however, would be substantially less volatile due to low exposure to fuel cost movements.
Anne Lauvergeon of France concentrated on reliability and safety
Energy supply once again raises quite crucial questions in most countries and governments are re-considering the need of nuclear contributions, in the USA as well as in the European Union.
More and more people are recognising the positive features of nuclear energy, such as its availability, reliability and sustainability.
Reliability and safety
These have always been main objectives for utilities and nuclear operators. High reliability benefits productivity as well as safety. From the beginning of nuclear electricity, Western technology based reactors have accumulated nearly 10,000 years of commercial operation.
High availability factors
The availability factor of nuclear power plants has been continuously improved, reaching a world average of 79% in 2000, against 65% in 1990. Since nuclear plants are usually operated as a base load, their contribution to overall production is bigger than their share of installed capacities: in the European Union, nuclear power produces 34% of the electricity with 20% of the installed capacity.
Hans Blix reviewed the position of nuclear energy in the 21st century Realizing that much more energy, notably electric energy, will be needed by a growing world population, it is equally rational to work for the acceptance, regulation and prudent use of nuclear power as one peaceful application of nuclear energy. It is, indeed, difficult to see how the world could pursue sustainable development on a large scale without a much expanded reliance on nuclear energy. No one denies the importance of energy saving, and solar and wind power and commercial biomass have their niches in which they make welcome contributions. However, the energy of wind and sunshine is very dispersed. To harvest it on a large scale, large installations are required. It has been calculated that to achieve the capacity of a large power plant -say a 1000 MW(e) nuclear or coal plant -by using solar cells, an area of more than 20km 2 would have to be covered by such cells. If you were to rely on windmills, you would need wind farms covering more than 50 2 km. Let me also recall that the energy contents of 1 kg of firewood corresponds to about 1 kWh of electricity 1 kg of coal and oil corresponds to respectively 3 and 4 kWh of electricity, while 1 kg of natural uranium corresponds to about 50,000 kWh of electricity and 1 kg of plutonium corresponds to about 6,000,000 kWh of electricity. To me the suggestion that wind power, solar power and commercial biomass are rational answers to the world's need for sustainable energy is about as plausible as suggestions that it would be rational to handle transports on the high seas by sailing ships rather than by diesel powered ships. Further, it is one thing to point out that a large part of mankind, especially in the developing world, today gets its energy to cook and to keep warm from firewood or other biomass. It is another thing to suggest that the growing number of energy hungry megacities in the urbanizing developing world can rely on biomass from energy plantations to generate the heat and electricity they need.
The inevitable conclusion is that at the present time nuclear power is the only viable potential source of vast amounts of additional energy that is sustainable.
Maurice Allegre continued the theme of revival of nuclear power in the 21st century Two or three years ago, the future of the nuclear industry looked far from bright. Even the competivity of nuclear with fossil fuels seemed questionable, due to low oil and gas prices. Now, things are looking better for nuclear. Oil and gas prices have risen and, surprisingly, some energy shortages have started to appear. Is this a significant trend or merely a flash in the pan? Are we witnessing the swan song of nuclear or, on the contrary, is it the dawn of a real revival for the nuclear energy?
The purpose of this paper is to demonstrate that, in the longer term, the nuclear industry can be a brilliant future.
It is easy to list the conditions for a future revival of the nuclear industry: First of all, the industry will have to remain strong and alive, with all the necessary professional competences. No new Chernobyl must be allowed to happen. And higher safety is a fundamental requisite. Nuclear power will be accepted it if acquires an "ecological image", in line with sustainable development, or at least if it ceases to be considered as a sort of anti ecological devil! The growing importance of the greenhouse effect will contribute to a better acceptance of nuclear power, which does not produce any greenhouse gases. But the main challenge for an "ecological nuclear" will remain the waste problem. The general public still has to be convinced that safe solutions do exist and can be implemented for nuclear waste management. The last condition is that the nuclear electricity generation will have to be competitive with fossil fuels on a sound economic basis. The higher the prices of fossil fuels, the better the competivity of nuclear. Moreover, if the high prices of fossil fuels result from shortages of resources and if the "new renewables" are not able to fill the gap, then, in the long term, nuclear energy will be seen to be indispensable.
The waste problem can be solved, as was argued in the author's previous paper presented at the UI 1998 Symposium. This paper demonstrated that the Deep Geological Repository was the inevitable and only ethically correct solution giving passive protection to far future generations.
The nuclear industry finds it difficult to explain the technical questions involved, and is not completely trusted after several communication mistakes made in the past. Scientists are very happy to get funding to carry out research on very interesting and long-term projects. The aim of anti-nuclear groups is to fight as strongly as possible by any means the deep repository concept, in order to be able to say in fifteen years' time that nuclear energy has not been able to find a solution for the disposal of waste, that this is a major concern, and that it is thus not reasonable to renew the existing nuclear park! In trying to clarify the debate, the conclusion can be summarised in the following statements:
The deep geological repository is the only ethically correct solution in the long term which gives passive protection to far future generations. It allows retrievability, if needed, for a certain time before final closure. The deep repository is in all cases an unavoidable solution. Separation and transmutation could be a partial, and very expensive, solution. It could only be a complementary solution to a deep repository. Surface or shallow storage is a temporary solution. It could never be considered a permanent solution. The do nothing option, i.e. to leave the waste indefinitely in scattered surface storage locations, is not ethically acceptable. Our generation must prove that a solution does exist to provide passive protection to far future generations against nuclear waste. Our generation must provide the financing, make all the studies, and create a consensus to demonstrate the feasibility of deep repositories. Our children will have the responsibility to take the decision to implement or not to implement such repositories. Our grandchildren will have the responsibility to keep such repositories open for a certain period of time, and eventually to close them to assure long-term passive protection.
Dominique Vignon concentrated on the need for nuclear power to be cost competitive We must demonstrate that we are extremely competitive, possibly without taking into account the CO 2 credit. At least two conditions must be met to achieve this: The nuclear industry must be powerful and capable of acting on a global scale. Our industry has done the right thing by concentrating the leading suppliers of reactors -I am in a good position to tell you that Framatome ANP is doing very well indeed! -and by initiating mergers between reactor vendors and fuel cycle suppliers. Reactors must be standardized: if the complexity of a reactor model is one of the deciding factors in its cost, standardized design allowing series production is another key factor. However, this requires international standardization of safety rules.
Joe Colvin in his paper "The Future isn't what it used to be -Reasons for the
Nuclear Renaissance", provided some key facts why there was optimism in the US nuclear power sector. Today we are operating 103 nuclear power plants with unprecedented levels of safety and reliability. We have made dramatic improvements in the operation of these plants.
We have, in fact, increased the operational performance of these plants to over 91% capacity factor, and believe that we can get 94 to 95% on an average industry capacity factor over the next several years. That is the equivalent over the last decade of adding 22 new 1000MW nuclear power plants to the grid without additional capital investment. I think that is a tremendous story. We are generating large-scale electricity at the lowest cost in the United States. Nuclear energy, again this year, is the lowest cost producer of all energy sources. We have the lowest total environmental footprint. We see growing recognition of the environmental benefits of nuclear power. We have come up with new processes in which our regulator has oversight of our nuclear power plants and our fuel cycle facilities in ways that provide transparency to the public.
And all these things lead to a growing recognition amongst the public, amongst policy makers and amongst the political leaders of the United States, that in fact nuclear is here again. And nuclear needs to be given fair and equitable treatment as we look forward to maintaining electricity supplies, to supplying the electricity needs of the population of the United States and to using that electricity to fuel economic growth and to enable us to compete in the global economy.
We have seen licence renewals at thirty of our units in the United States, and we expect that all 103 units will proceed to get an additional twenty years of life in the operation of their power plants.
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